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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize good joining of a 
transfer image of a split pattern by dividing a 
transfer pattern overlapping each other, making a 
charged beam width coincide with an overlapping pattern 
width and finishing and starting exposure of each split 
pattern when an overlapping pattern and a charged 
pattern coincide with each other by moving a mask and a 
wafer. 

SOLUTION: A transfer pattern is divided into split 
patterns P1, P2 having overlapping patterns CP, CD, 
respectively. A width BW of electron beam EB in a mask 
four movement directions is made to coincide with a 
width CW of the overlapping patterns CP, CD. Scanning 
exposure is carried out while continuously moving a 
mask 4 and a wafer 8 and when the overlapping pattern 
CP of the split pattern P1 and a width BW of electron 
beam EB coincide with each other, emission of electron 
beam EB to the mask 4 is stopped. When the overlapping, 
pattern CD of the split pattern P2 and a width BW of 
electron beam EB coincide with each other, emission of 
electron beam EB is started. 
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yb%2 - > imiZ-tt: ft 1 t!#l'ffM U 

fffleft 1 trt£Kffi«tf- A £BSJtU HUKWS^- AW 
LUiffeft 1 t^ffJf eft K 12 fr%P vmtt 

\£-MznLx%2mfe*mttmhz+tz>z-b\z£<o. 
mrieft k ft 2 smw/** - > zmzm 2 ®#.±.izm%M 

%M-%lT affilglf-Alg^&KiSHT, 10 

Az-esv^wiEfiii/^^ - v £*tr&] mneft 1 w£ 

fctMEfcl, ft2 53-#J^*->£ffM-r&l£P£^ 
£i!Hem^?->o*im-lfc£^&l3:l 5 i ; £> mrieft 

1 - ti&mnm 2 mw±.<om 1 &s 
3t«#*?fe2E*#t*RK i>e»i«Mis«>aa(»«*ift 

K^Tmrieffll^ - ><7>^Momrie#stf- awm 
HJfcjWfc-gcLfcB^ HuKWK^'-AOmflS^l^;^ 20 

iuK^ 1 mmm t mrieft 2^m^-> a*** £ ti 

- >UWJE1-4«a*««»^*t*tti-4»H, mrieft 

1 ^M^m^mtwr^ mrieft 1 w** & * 
- a K*t l mneft 2 yafctimt t > 
mmm 2 &n ftfiitfcTfe^iSTfc-r * pst> me* 1 

Si&^lo] is i/^fuEl^ < * - > ^Hitofuiewm tf 
-AcS*t jWG— 3fc L fcB#, mff 5Wm tf-A 69 ffrieft 

in*® 2] ms»iam'<*->*>w&tM#t 

*> 6 mrieft 2 < * - v oMU-T * t\ mrieft 1 4b 

ski*, mm 1 ta*««4:»3fe»T^ mrieft 1 m 
Wfr h own tf-A sntrrieft 2 ^(nmffi&Myjfa vim 

M**£3] ttE»l«l*««W>**iR-TWfU, Iff 

left 1 «E»3tsi«o**5Bi&&iitw *t t mrieft 2 40 
Wft^nnei* 2 4M£03lfflm£iRircffi*o -c^mrtc-fi 
ne-fr&at, fuieft 1 ««ftsi**>»w, tfrKfti 
iftflt^ & m tf-A srisfE* 2 it l mrieft 2 m 
fcnmmxfab&xfaizmsmfaz^&mm&G-rzz. 
b z%m.b-rz>ffiim 1 nm.2 ^if-Agf^s 0 

lit 4 ] If Jfcg 1 7iM 3 O v >-r ft^fEmows tf 
[it*^5] *mj<*->*9ufiw<9-ytn2 50 
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$M9'<* - > tc^-ftj U #£RA,-emrteft 1 53^'*- 
> t ft 2 5MM'<* - > tytWKl&fc-tZ 

itrsswMtif - Ait Lfluieft 1 ^^^fltrieft u ft 2 a« 
- >oEyy^iqjn«*4«ft t tc, fltrlBft 
l mfofr h <Dffim tf - a tc it L Tft 2 ttf££*Iit#» § 
^^:^^t^-J:^)^ flfrKft K ft2 53-#J^^->*mflEft 

mi eft 1 *#kiwbw« tf— a *• Bsjt-r ^ fisjt^s t > 

ft HW*UhO« * HW H*ffi^ - > »«K »&— ifc * * ^ 
Mffift 1 L T 4 ft 1 bT»* f->'t, 

tffi eft 2mw*mw. l r#»-r * ft 2 "bt«i^ x - v t , 
mrieft 1 e> «fi e - a b m eft 2 t *«it 
mst^wmm-m.b, 

itrieft 1 5t%>*9- >^ s S3fe$tL4tffieft 2 ti#±^ft 
1 jfesaBfc-r * k, Htrieft 1 rtk^ f— v 

tf— a <7)^ig i: sc l^b#> mnenut^SK: i o 
Huiewmf-Aoflfrieft iysfc^<oWM*&±2 
miieft iaa*fii*i:«nE#25MM^^- V3&*»* 

$a*tirfeft2^±Oft2^E*tl«oi:75*, mfEfi« 

mrieft 1 w** <b co#s tr- a icit l mrieft 2 dt 
ttrtefti wfflx?--y<D®M*faK&^rmz 

<DW&<n mrieW* tf — A coflJt i: Sfc 

ft 1 *flE^OJ!Blt*HI*6***«l»P¥«fc *r*t* - t 
* W« t "t tf - A g¥SSc 

Wi*^6] mri&fiit#»¥-S(±, i»E»i*#*e> 

Rtt, MIEft 1 »#J^^- >o»*M«6*5>f«E» 2 5- 
fiJyC^-xoSTfcH-TS-C-, BtffBftK ft2oIKiXx- 

v **ti?timsmm mrieft 1 ®m%w&*m% 

»T«, IfflEfllFftlWK iot, mrieft 1 <b 
«tf- A SrHtrfEft 2 !»froa&tt#»;frfilfc«[«0$-£4 - 

bzmmb-tz 5 tf-A g^^a Q 
[W*S7] itrte$ijw^t±. mrieft itidftblRtte 
**»7i*tc^ mrieft 1 ^ftmmvmftfflte&mztt 

Lmrieft 2 «dt*®«*1Sr8E» 2 fettoafflHHb2rA£ 
raj^o-r^mr^'Ett^-^^^^^ mrieft 1 %ai3t«i*o 
mrieffirnj^^ioT, mrieft "bow 

m tf- A miieft 2 pT»^ x - v icit Lmlieft 2 




tirZ 6 <0# m e- a e^ggo 

[0 0 0 1] 

[0 0 0 2] 10 

StoP, jRipI^O. 2 ^mJ^T^lG^GDRAMmPfO^^ 1 ; 

[0 0 0 3] ^*«0«?-lf-AS^(±> ^.-kf-ACO 

it 5j^, ^"**ttiK>i@LS IOfflftBHSk 'J?M£.M 
<DAS I Cf'H A<D&ft&<VM. : ?-V-&<D&tltzfffl5L 20 

IC S^tf-Ag^ilft^cojgfflCli, ^mtt?r 

[0 0 0 4] f*©t?t*-Al*gftl± 1 v a 7 h 

Mlft£7i3fe£ i "9 *\ 1 -> a y h cO®ft^« 

[0 0 0 5] iO^Jl'-'/? h[Bj±Fn1ffi£> 

? - > £ * n± fclE^t 4 **tftft $iitv^o 
[0 0 0 6] S?e-Afflt^tClv^ti41^(f 

ffLT, S1tv , ;3>'y^±!I]E&^-><0 2~5te 
<7)^c§ ^W[l^^->*5fo 0 ^Uxli\ 4Gbit-DRAM 1 
-y -f<T>W&>* 9~>\t, 20nmX35mmgSoB*ft J ^M 

* ±<oEig&/ < 9 - >®«i±, i5a»*tt^**i/4w*frjc 

\t 80mmX140mmi:>fe4o -<0;*c£ ^f?^-^ 
fr, 3tefl-45MEk»Kfc*«WtT, BU(a)5cf*fc 
vx?±(7) 1 owilirtCKt^^iill^^, El 
1 (b) i:ftS»C/Tt#i:f- ? -ft*9 — > <m&i9- 
» *W&0)tim'<?-> (M11-M66) KJMHU 50 
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m^9 ->m^twmimir^mMt ltv^ c 

[0 0 0 7] J: if- Afflux* ©01 4:182 

(a), (bHCTF-to H2£i5V»T\ 40Uivx 

m, 402wtx**bu 403i±m^^-Ajt®)i astfc 

ftflc) ^ 404l±m^fcf-AfcSWfc (ffitfcSUfc) , 405l±|f 
!i£^, 406t±, -7X?71/-A^to i^X^Oi 
Jj£l±. fa.!*.!* 2mmIp<Oi' , J ny^i^Cj^SvX^I 
«402±fcj£II$ ftfcO. 15 mJSOSiN^ "b 4 4 WrF*?— 

-ummm a&mim 403±ic, 0.02 ^mowa**^* 
-AtfegL#404t Lt/^-->^§tLtv^o 

<DX~, imM-ytKm^htir^U^-7^9 y l'-A406 

[0 0 0 8] EI 3 lis friH^-^X^fcte^-f 

fi/iVP M- AEBIi, »1 3 >-9— U>X21T*3K 

i:Si$HI>c £ ti^mT- ti~ - A li, H23>t'> 
-9— 1/ >X72\Z Z <0 B&Wf * Vf-Afcfc •) VX 74 
lt3*L4o vx^4l±vX?x-r-v5_LK2>>K 

U>Xmz£t), 7X^7-^5 i:i£[p]§{-it^c#» 

■eoBR, tr - ^ |ScSL#-CftSL$ itfc*^ if- a lift 
aWf*UR7V n"- f- -v9 ic i o t iiffit $ ti h o 
[0 0 0 9] 4£> MWSlOli, 

[0010] Ei4i±. Tx^io^-ty^^y^^-^^ 
7^yt^\ mz.tfx Yy^yut»m^9->Vi\ 

U Ml 2- M16r-mi&£tiZ>o HEKc^-rttK, Qtftft 

kf-AH^Ls •7X^'X7 : •-v5i:^^^X'r-> ? 7l±|W| 
WLTX^ffi]lc^if|-t4o ^cox^lfi]^oi[5]co^t!i(cJ: 
19 , ra-X h 9 -i 7°<7>ftm<>*9 - >*%3Bl3t$ ti-^o 
%<Dm, ft&U*9->m<OWz (sl2, s23, s34,s45, 
s56) i±> /^:7X^Xf-y*5i:7i^f-y7lill 
^LTX^ffi]IC^l!)i-4 i:, raElswl2,sw23, sw34, sw 
45,sw56T*^$^4P^Pf.t=feo-r L4v\ X h y 4 

^ x - v 7 co tun ic n l x i± , ^ 9 ±<?> tr - a em ic 
co-r x ^ ±-c> tr-A < ^ - > ±iz z> mz it t> 

x;^f-yil»?4, tf-A ^#Jy <9-> m<D%i 
±cOWPf.sl2, s23, s34, s45, s56?rl^v^T, El 5 U^f # 
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[0 0 11] 

*j <r> urn & n t t ( i % •? * * ±© e - a k i o x & 
jt • »» ill- 1 *tti±, * x - yoinateB* 

[0012] *3&E«i, j6M^fafc**R^S£!l 
[0 0 13] 

> * UK 1 <9 - > t * 2 ^ - > U % 
*$^A,-eBfrf5^ 1 ^ffl^? - > fc * 2 - > £E 

?fl t* i u MB* i a 

fcjjtMtu frisfflf«if-A** LiitnE* 1 tenuis* 

i4m&nz*t& zkKx. *), mzm i > * 2 

^ - > * iKrf s* 1 , * 2 $MM' 

#J U firfE^&^Sv^itulBMt^* - > $ 
*r itfrfB* 1 Wkmie* 1 , * 2 - > £ffM 

t > tut b* 1 < * - > -hmjt s tiz wem 2 

±ofiSI*I**M«-Si, mffB*itrtfco 

mif-A^«tt*sm&-si:L^ tfjffiwmif-A(7?flir 

IB* 1 •#^JS«**Ti-*S»fc, THffiES* 1 KSTfc 

m&nneni 2 - n*«rea* 2 ^# 
±0*2 ®.mitim k a*, ttriem^ - > * 

*ft»T^ TttrlB* 1 <b co#m if —a K*t Lmfffi 
*2t/#£#fi>1-4Si!)&Pg^ «fBB» 2 

- >ofutomfie#mif- Aoii t ^s&— gfc 

[0 0 14] MtC, flWBIHl»«^<5'->0»*Wi&* 

h mm 2 < 9 - wmmrr t x\ mzm 1 
kmL^2^i^mmwt^m^\^ mtmmm. 
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e> <7)#« if —a srmis^ 2 ®te.<Dmmw>if\ti} K®m 
[0015] itrie^i W7i&ffl^oS7fc^TB#(-^ flfria 

e» ©iti if— a *«rE* 2 ttraa» 2 

[0 0 16] *»M«)«f«e-A*8?iMO**»« 
{±, ^7 1 ^ - y $r H 1 ^-fij/ ^->tf2 < ^ - 

> ic^ij u ^*^^T-t^rlB^ 1 - > k » 2 

t!i/^ - > *K?y$-€T^ 1 mmmm-zm, m$m 
km.w*9 - > zm-tzmmm 1 . * 2 ^mpp<^ - > c 

$*T«riE* 1 *#Kitta# 1 > * 2 - y *m 

20 -A^LiimmWfcSrwrKf&l, »2»«P'C^->«) 
K?!l*lftlK«*rtHft*** fc t C, BUI5^ 1 toftfrh 

i 19 , ItfE* 1 , * 2 ^-ffl^^ - > *huIE^ 2 ti#±(c 

)W^*S7i&-rs#mif-A^gs^^v^T, mrie^ 
1 mm^imffimv~j**mm-z>mt^WLk, mmm 
1 %#co#»*r6] ij tt 4 mria#« if - a o mrie^ife 

&±.<7>m*:mmMs*9 - V«)*»c«MEfc**4W«e 
-AlMt, mfI2^1fefr*«SLT^»i-4^1 
bH&^x-v^, mff2^2»*m*LT#fii1-4^2 

us 2 z&nmm-tzmmm^WL t , me* 1 55- 
t - >3&*»36$ ^4 hjib» 2 ^#±0* 1 &m±m 
*k*fc&myt-? z> mmm 1 ortd^ r - yofis^i 

tciJV/^TfltrieS^/^^ - >oH^<7)ffiilE#*tf- AOS 

fc tuf B* 2 ^#J/ < ^ - > i^mit $ it 4 Itf IB* 2 
%ff±0* 2 t ^ ttrfB*^ ^ - V Kttfc 

40 tcioT. fr8B»lfl»3fefittl***»T^ hubB*1 
^#54- h <Dffim Vf - A LfitlB* 2*mX7—V*& 
mJlB*2KS7fefI^**4S7fei-4^, buIB* 
l DTK) xf- WWfin \z is v » r milBm^^ <9-><d 

ffl&OHmVm. If - A <^fgjft 35 s B&-lfc L 7t B#, HUfiBfiS 

iot, t«IB#« if —A co MIE* 1 •flc^OJH 
*t*H*&**4«tP#St **i-4 i fc ^#Stt4 0 
[0 0 17] «TlBffiW#t!)¥-Si±. tufB*l^^e,co 

#iEtf-A*ffiio]^^:4isiP]^a^u mmm^& 

li, buIB* 1 »ffl/-< * - > tufB* 2 

50 /^->co®**l-TtT\ rnTlB* 1 , *2pT»Xt— v 
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[0018] mmm^mt, mtzmimirmm^m 

x^mizimz*tz>%^ mum i ^ajfcu^s 
mm^mzx^x, mvmimfefrb^m, 

£ mFKf£ 2 DTK)* r - v Lluffi^ 2 nTffii* x 10 

- vco^M^ifi] k&^ft'cgiifilfts^ - k t 

[0 0 19] 

[0 0 2 0] 06tci3V>T, P0l±, ->$:#-f 
"Cab & 0 -£-LT, |S|ia^L*i-iote¥ 

* - >P2 1 -h\ SM-f&s*?- > C P £#53-*!^ - > 
idic^fij-r^o fit, 07^1" 
J; o ^Hit>^-e*^-7^^4±tc^i^fiJ/^->PK 
H2^»W?->P2£\ *gS 4-^T'2v^m^^- 
>CP^[6l? ^kXfcfct h o 
[0 0 2 1] ^(C, **KliCTOJijfe&ftS:|g3K^i-S 

[0 0 2 2] @7i&OSH*&OlI^-^tlJWl0^ttSi:, 
$IJfiPS1510i±, Ti50Xx-y7 , ^^f1--5>o 
[0 0 2 3] Ufy/l) v^^4*BWii-*«Wtf 30 

5e1"*o -?-<7?^> vT^^M^fttcfctt&m^kf-AEB 
OMEffrXSK' < * - > <0iHCTtc«&— St £ ■£ 4 «, 
[0 0 2 4] U-f-y/2) 0 7(a), (b) fCTKl" J: ? 

i"4^^«»*|nlK:-5£aSC-ediia»«l**4 k k *> 
mW:, to\9t*b < * - >P1 36^2t»ftT'Jb 4 7 X» 8 ±<7) 

*itat*«*ftiPitcai*$*T.*o fc*fu 40 

«t »j , I P l <r>Wfo*9 - y KttfclrZ 

[0 0 2 5] (^77^3) »ia«*ffii«IP103i3!t» 

7fc£*rr-r * k % h«i*i«ipi t m 2 * - > 

P2 $ n 4 H2t/#:-e* * * 8 ±05* 2 ftfcTfc 
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tiVWfc$Z>Mz, TXir 4frbttX-J*i> L<lt* 
[0 0 2 6] (Xf?^4) *UM»><*->PifcPMI 

k % ■7x^4*-3eaft-eaB»«»$-fr*kk<>^ 7 
x^ 8 fr-jeaur«MJH«&$-£, m 2 $mm><* - >re 

#\ *2«»*fS*IP2tCjfe3!E«jfc$ir4 0 fc£U it 

2 fffij' < * - >P2<7?m^/ < * - > t mi- kf- A E 
BOJRtttWtofc ftMrtftlzmLX-WctZiXit, v 
* * 4 ^«^- tf— i» <Dmittz&± U B&-SC L« 

k * 2 fomimiikomms % mm 

[0027] jjJLti *k fta^a^fei-emffi/^^-v* 

wmmmiB^^m^iziox, m. m2®m 
ytmm<Dii.mrm^m<D^.mrm^ h -tux t , 

[0 0 2 8] <HjfeW 2 >H 8 tt % HJ&^J 2 ij/^ 
->v^^*:(E^i--5iHt0!**L-Cv»i o |^04>, 0 

3 tm-msazmKitm-mritfu -e-ostwjiw 

[0 0 2 9] 7*9>*-BL{±, W^iff. 1 j^feOK^e 

T^<-f--VBAT'S»f1-4o X7>^-BLk 
7*7 > * > ifTJ*— f - ^BA k Tv^ ^ 4 ^Mltt ^ 

[0 0 3 0] ^tc, ^HJfiWlO«3fe&tt*ia9 Srfflv»T 

tfeBj-r^o a^oHjs&wn^iiwai'fflsio^'tik, «u 

[0 0 3 1] (Xf771l) ^^4 SrffJti-^WS 

"torn. ^^tmmufcttzim&wf-v-M, 

■ EB<DWtS.W WfiCff ft o 

[0 0 3 2] (Xf77"12) @7(a) 

5«J;ot-7X74 ^075l--5)-77>^#Iti^-[p]M}C— 5t 

oT7^^8^0^-t4 7X/^#l|,7J[pJW{C-SS J S-e 
%MEHIb$^ 08lfiJ«D^J:oTT^^4*»C ) « 
mir tf- A * 7 z-J ^#iJ)*|p]W k ii£^lR]dl lc-^j$JST' 



(6) 



Slftms *9 — >P1 toWtiL' o««cp t mi- 



tf- A E B ©HttrtWW*, Stt^fifcM LTUfc-gcLfc 

->o>j&Bm<D»7miz, m 1 ta*fwwpi«>»* 

H&ftS (0 9(a)) fctfU *2£*P<*->PaWfe 
(09(b)) ^x./N8(7)#l!)^[6]W^[n]^-oT#milC 10 

5 K-xi (mnA) 8 n&M-ftftw tmjjfa 

[0033] (Xt^13) »l«»fc«i*IPl<Z>7£3lE 

mit^mji-^ t % #i«*3fc««ipi fc» 2 

>P2#»5fc $ Jt * *&2!ftrtfc"C$> 4 S n 8 ±WH 2 ftft 
7ftS*£lP2 fc d J > Mfc/< * - v K#J6i-**W:*at«ICP 

[0034] Uf^H) »l*»6£i*IPl<&j£3fc 

*:LTm2fr%U*9->?2<Dm.W*9-><7>mi&t 
l?t*-AEB O flSjNWtt^lHtt^lfQ K H LT— Sc L 

fRULbum 2 I P 2<*>S«; t * - > 

*«JI*a«ICP3&«tM-r-So *2«»jlfiSI*I 30 

P2 A f 3feft«3fc $ *l> * 2 &m7fcHi£IP2 ©HSfoWT-r 

* o i ^Bf , mm 1 1 # 2 &m?tmm 1 p 2 
#1, %2®.mjtmi&<7)mw*9-> 

(S*»i:[B]-<!:^4o 40 
[0 0 3 5] *2 5MM><*->P2<OSi&'<*- 

«t±£*2«»3fc«*I P20fi«'<*->K*frlS-*4 

gDOiSftffl|Rj&£V d (mm/s) "}x/N*-r- y«ilt 
#»iHSVw(iinn/s)^TK^J: 08Sfe3*tTv»* o 
[0 0 3 6] Vd = (S+B)/(P+S)*Vm*M 
Vw = (P-B)/(P+S) * V m * M 

tztzL, Vm ; T^^^-r-ycoaaS^lftJfiSOnin/s), 50 
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p ; frms*9-><Dmm&W}ijfi)e>iiS(vm) y Bjm^-e 
-&<DMm&mji&}<7y<m c^^±] (mm), s 

[0 0 3 7] J£H±J: 0, »2*ifc0IW:i\ 

[0038] <mm3 >±B»wLfcw«^-A(e? 

SollO Ii«/JN?W X (IC^LSI 
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